Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.039; wR factor = 0.099; data-to-parameter ratio = 13.9.
The title compound, C 12 H 9 N 2 + ÁC 7 H 4 ClO 3 À ÁC 12 H 8 N 2 Á-C 7 H 5 ClO 3 , contains one phenanthrolinium (Hphen) cation, one phenanthroline (phen) molecule, one 4-chloro-2-hydroxybenzoate anion (hcba) and one 4-chloro-2-hydroxybenzoic acid (Hhcba) molecule in the asymmetric unit. The phen molecule is approximately parallel to Hphen, making a dihedral angle of 1.98 (6) . The centroid-centroid distance between pyridine rings of adjacent phen and Hphen species is 3.7718 (15) Å , and that between the benzene and pyridine rings of adjacent phen and Hphen species is 3.7922 (16) Å , indicative of -stacking interactions. The crystal structure contains an extensive network of classical (O-HÁ Á ÁO, N-HÁ Á ÁN and O-HÁ Á ÁCl) and weak (C-HÁ Á ÁO and C-HÁ Á ÁN) hydrogen bonds. Finally, C-HÁ Á Á interactions are seen between Hphen and hcba and between phen and Hhcba in the crystal structure. The hydroxy group of the anion is disordered over the two sites ortho to the carboxylate group in a 0.75:0.25 ratio. Table 1 Hydrogen-bond geometry (Å , ). 
Related literature
Cg1 is the centroid of the C8-C13 benzene ring and Cg2 is the centroid of the C1-C6 benzene ring. 
Comment
As part of our ongoing investigation on the nature of π-π stacking (Su & Xu, 2004; Pan et al. 2006) , the title compound, (I), incorporating 1,10-phenanthroline (phen) has been prepared and its crystal structure is reported here.
The asymmetric unit of (I) contains two neutral molecules, one cation and one anion (Fig. 1) , similar to the situation in 1,10-phenanthrolinium 6-carboxypyridine-2-carboxylate 1,10-phenanthroline pyridine-2,6-dicarboxylic acid (Fu et al., 2005) . The significant difference in C-O bond distances [1.312 (3) and 1.239 (3)Å] suggests that the C7-carboxyl group is protonated in the crystal. The neutral 4-chloro-2-hydroxybenzoic acid (Hhcba) is hydrogen bonded with the 4-chloro-2-hydroxybenzoate anion (hcba) ( Fig. 1 and Table 2 ). The neutral phenathroline (phen) molecule is approximately parallel to the protonated phenathroline cation (Hphen), with a dihedral angle of 1.98 (6)°. They suggest the existence of π-π stacking between phen and Hphen.
The crystal structure contains C-H···π interactions between Hphen and hcba and between phen and Hhcba (Fig. 1 ). H25···Cg1 = 2.64 Å, C25-H25···Cg1 = 174° and C25···Cg1 = 3.571 (2) Å (where Cg1 is the centroid of the C8-benzene ring); H40···Cg2 = 2.63 Å, C40-H40···Cg2 = 153° and C40···Cg2 = 3.489 (3) Å (where Cg2 is the centroid of the C1-benzene ring).
Experimental 4-chloro-2-hydroxybenzoic acid (0.17 g, 1 mmol) and 1,10-phenanthroline (0.20 g, 1 mmol) were dissolved in ethanol-water (10 ml, 7:3 v/v) at room temperature. The solution was filtered and red-brown chunks of (I) were obtained from the filtrate after 3 d.
Refinement
The O6-hydroxyl group is disordered over two sites; occupancies were initially refined, and fixed as 0.75:0.25 at final cycles of refinement. The H atoms bonded to N1 atom and hydroxyl H atoms were located in a difference Fourier map and refined as riding in their as-found relative position, with U iso (H) = 1.5U eq (O,N). Aromatic H atoms were placed in calculated positions with C-H = 0.93 Å, and refined in riding mode with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of (I) with 30% probability displacement ellipsoids (arbitrary spheres for H atoms). The minor component of the disordered 4-chloro-2-hydroxybenzoate has been omitted for clarity. Dashed lines indicate hydrogen bonding; dotted lines indicate C-H···π interaction. 
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